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m mm 

^t^-t-^ h'r~:t->-^T^mitA<^mi-t^mi^^ii^i^ii\'^xmm^£±m^m%:mmL 

1&fh^^&(0—^Xh^y:t h ' ^ y^±y\i°— (Photodynamic therapy) 

m>7ik\^^jnx\i^i>o 

z(Di: 0 icmi^mmm(D±i^p^x(DWP\(Dmm(Dmmmmi^^x\^^i>7!)K ^ 

l±. mf-^t'y^a& (ESR) f£T'aiJ^Lfc^i[(7)#^/5ife5;0S, ESR^fe-C(±*« 
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^ D D-399) ^m(Df^^mmm±^(Dm^Mi:m^mm Lxmumrv 

''jtV^ (-a3SS?l|(^#M6<J^mfe{COV>-C« Nagano,!., et al. . Free radicals 
in Clinical Medicine. Vol.7, pp. 35-41. 1993 t' ^^f^,(0 Z t) o HUiaOCHF-DA 

-mm,wtm(Dm^i^mm-r^zkhx^^i!)^. dchf-da ^m'-^-r^mm.^ 

^ J± $ lb izm^^mnit'i^W:. TB(D-^^ (I) Xfi (II) -C« $ n 5 
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m(DWl^:^^Xh^X. Ttet^XS : (A)±I2-^^(I)X(i(II)-C^$n5{b-^ 
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6 Hfi, -pij 3 XmhfltL:i^?^m(0\t'km{ss-2V) ^^ti^W.^ HPLC "C^^-tfr L 
fc^m^^i-o la^'. (A) lO/iM ss-3F^|^ ; (B) lO/z M ss-3F ^fStCftl^^g^xJJ 
SmMld/iS J; 5(C EP-1^;!jP^-C. 37t:-e 8 ^F^SliS^^-frfcS/^i^^fS ; (C) 10/iM 

500MM(c;^ii5J:9{ciaj^^l?f5-i^$:;!iDxLT,i^3l^ra^jfi{c^iS[Sb/c^?K; (D) 

fSBMits :$i%m(r>it'^<ils (ss-lFatJ«ss-3F) <i: HRP/HA i <^SJ^:^4Sr^l^L 
fc^^$r^i-o m'P. (A)fiss-IF, (B)liss-3F(Z)^m^^1-„ Hl^t^ISc^ fi 
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0*ii#^tts®m 2000-54557 ^m^<Dm7r:^pmt Lx±x:^mmm<Dm 

rv-/]^mitm±i^imxit2m&^±(oM.^m^^Lx\^^xiiX\f\ 2m}ii±<D 
m^m^^i-^m^ia-t. tti^nm-xiii^^j:^x\,^xhii\'\ mi§im(omm 

rti, 7 ^m^; xfiH-^^i^^c^v^fnt^tjcfcv^), 



5 



wo 01/64664 



PCT/JP01/0I504 



j^i.tzit^^h:^mm<Dnmi^'^^^ti^^ti'im^i^xii^ji\^\ ^fc. ±iE7 
T V -/Ht^mt^it^^-ttntx^\:^^m(D±m-^^(i)xn{n)x^^ti^ 
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5o ^^x. ^m^itmmm(DMcii^mmi:m\^Lx. m^mnRx:^s.jt^nm^ 



NHC0CH3 
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tt. zfur-^'r '{:f'-!^y\^—-f:^'^'y':t—:ff=^ yi^'i^>±i^:^ (Pi-otective 
Groups in Organic Synthesis, T. ff. Greene, John Wiley & Sons, Inc., 1981) 

tttH. }5fej^, mm. '^^Bit. ^m^^-^v^yy ^- 

^Hii^-rsm^icfi. ±tim^^m^is\.'x^ti^ti(Dit^<^(Dmm(t>ix^m'^ 
it^<D^^mm-ttn-£xrn-ix<. mmfm<Di\:^m^'^hh^m^\at. mm 
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n lb o ^ $r 4 X. 6 ^± K ^ * U T V ^ -5 , - ^ ^ ( I) X ( ± ( 1 1 ) <D < k « fi ^ (7) (± 
t« o -C, ±15^(1) Xfi (II) xm. $ n5^k^i^Xtt^<Oig^filttil5!5 $ 




(5S:4'. RMip-T5y&. o-r^^m. p-t Kaie^>^. o-t Ki^^^^-^S^i 

il^Tr-L. Sl^^^a (active oxygen species) (±-m«iSf^Xfit Kn^^f-^^v? 
:!!7/w/jiir-C$>5) 
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-^7^ uyjiy hV?'-:^='ev' K.^ (Saito, I,, et al. , J. Am. Chem. Soc. , 107, 
pp. 6329-6334, 1985) ^£ ir'^fllfflf S C i: -5o %'^mo:>^mtm^n\Z.'^ 
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:^^m(Dm^^mmmmumt Lr»i, ±12^(1) xtt (id t?^$tL^^t:^#»x 

m<Dm^mt Lxmm^ti^o 
mm 

mi :ss-3 (-nft^ (I) icidi^^x R'n^Ti-T^ /y:r.=^;i^mxh^it'^m) o-a- 
f& 

1 ) 4- 3 - KTir h T ^ y K<^-^fi!c 

4-3— KT-D > 11.0 g (50.4 mmol) S:g^ife:i:^/U 60 mL {C^;5^L, 
iCMAf^Wt 10 mL (10. 8 g, 106 mmol) , . f y 7. 8 mL (7. 65 g, 99. 4 mmol) 

4-3- KT-fe hT-y K5r#fc (UA : 13.0 g. iR-^ : 99.0 %)„ 
m. p. 174. 5 t:-175. 5 to 

'H-NMR (300 MHz Acetone-dg) ; 6 2.04(s, 3H), 7.46(d<i. J=9. 0 Hz, 2. 2Hz, IH). 
7.60(dd, J=9.0 Hz, 2.2 Hz, IH), 9.21(br. IH) 
EI Mass(M)*=261 

2) pre ss-3 (T±^/i') O-^/^ 

y "^A t-y h='f-v' K 123 mg (1. lOmmol) ^-<>-^> 2i wL/ yf- J — ;V 3 mL 
(Dm-^W.kZ.mt^X^tz.o ^Om, 7-t-Kn^i/^-x'y > 196 mg (l. 21 mmol) 

x.m.W\^xm^Lfzo ^<7)m. ^icEE?g5fe{cJ:<9^^i^l^#. 7-fc Knif^i^ijr^y 
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>iJ ]) J>.^^'i^tl„ :l<D7-\: Kn:Jri/^^y ]} ^ M.1^(DX^ it 25 mLi-:^ 
77^3(C4-3- KTi? hT=!J K 1. llg (4. 26 mmol) ^l^Uv':/ 12 mL fdi^ 
A^Ltzmmt. ^itm-m 124 mg (1.25 mmol) ti:m:^. T/l^=iy'^mTX'9 

mm 4s ^^mimmm^n^fto ^®*-c»LT;5>ib> RH^i^Tif. 55 nn^M 
^h\:im^m^M^xmm:iLtz. mm^^^^^ (75raLx4) r-ttaiL, 

Ac*ii^srfSfp:t:^7K-ci5fei^L, Na,so, T'ii;jj^^, mm^m.&i^^Ltco mm^ 

{c:J:OmML, press-3 (T-fe^/U) ^Hfei^^i tr^fc (l|5H[:68.7 
mg. : 21.2 «)o 

ra. p. 197. 0 ^-199. 0 

'H-NMR (300 MHz Acetone-d,) ; 6 2.08(s, 3H)> 6.27(d. J=9. 5 Hz, IH), 6.79(d. 

J=2.4Hz, IH), 6.92(dd. J=8. 6Hz. 2. 4 Hz, IH). 7.09(d, J=9. 0 Hz, 2H), 7.65(d, 
J=8.6H2. IH). 7. 74(d, J=9. 0 Hz, 2H) , 7.93(d, J=9. 5 Hz, IH) 
EI Mass(M)*=295 

3) ss-3<D-^fife 

pre ss-3 (T-fe^/W-) 67 mg (0.227 mmol) ^ \.2^%^Wl 20 mL (C;?JDX., 

fco m^^Wiiv^m-i- V D ^j^A^i^m es mi mm^^^/i^ m mi x4) -ett 

^m^'y^) ti^;\^:^y J^^ xj-^ V^yy ^ - (Sr^^^lfll ; i^i^ a d ^ ^ Wi^g?^ 
^/U=3/l) (C<t«9lSlliL. ss-3 ^Hfe^^ai L-C#fc (HX* : 38. 0 mg. iR^ : 
66. 2 %)„ 

m. p. 132. 5 t:-133. 5 ^Co 

'H-NMR (300 MHz Acetone-d^) : 6 4. 57(br, 2H) , 6. IO(d, J=9. 5 Hz, IH) , 
6.60-6. 78 (m, 5H) . 7.47(d, J=8, 6 Hz. IH) , 7. 77(d, J=9. 5 Hz. IH) 
EI Mass(M)*=253 
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m2 :ss-lF (-^i»:(II)tc*3V^-CR';65p-l: Kp =¥i^7a:-/L'ST'ifc . R^i!>^2- 

1) A-tert-y h^i^B—h'^y-^XD^^ 

4-3— K^jiy— 18. 7g (85.1 mmol) Srv^^DD^^rv 150 mL izMHi^L. 

^V-^^-^rfifei^Si LXmti (JR* : 16. 6g. JtK^ : 70.7 %)o 
m. p. 40. 0t:-41. 5 

'H-NMR (300 MHz CDCl,) ; 6 1. 33 (s, 9H) , 6. 75 (dd, J=9. 0 Hz, 2. 4Hz, 2H) , 7. 55 (dd, 
J=9. 0 Hz, 2. 4Hz, 2H) 
. EI Mass(M)*=276 

2) pre ss-lF it-y^M<D'^^ 

y;V^ U-fe^ l^-t h y l> A 3. 75 g (9. 97 imnol) Mit^—Wi 3. 92 g (39. 6 mmol) . 
4-tert-y h 3 — K^>'-^> 8. 05 g (29. 2 nunol) $r f y 50 ml {CiDx.x 

T/U^^'^t^sST-Cl ONfWl 5 5>:(JDfl=il»{DL/c, SJ^iSJ-tK 50 ml, igJ^ifSOml 

SStK Na^so, T-ftjS Lfcf^. iltjEjSJi Lfcc nmm^'y ]) ¥jvfs yJ^^u^ h^ 

yy^- mm^m:mm^'f-^wn-^^^y=in) -ewfSiL, pre ss-if (t-y 

^Jt^@f*:i: LT^/c: (HXl: : 19. 6 mg. J|X* : 0. 4 %)„ 
m. p. 136. O'C-ISS. ox: 

'H-NMR (300MHz CD3CN) ; 6 1.33 (s, 9H) , 6.62-6.82 (m, 6H), 7.06 (m, 4H) ^ 
7.30 (d, J=7. 5 Hz, IH), 7.71-7.83 (m. 2H), 7.98 (d, J=6. 4 Hz. IH) 
FAB Mass (M+1) "=481 
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3) ss-lF<D^f^ 

pre ss-lF (t-'^'f'/W) 9.8 mg(20.4 jumol)^ 2,2,2- MJ ^/Wsj-Dai^J^ /— /l^ 

#*L, ss-1 ^Mfei^pli LXmz mm : 6.6 mg, l|X^ : 76.9 %)o 
m.p. 127. Ot:- 129.0 t:„ 

'H-NMR (300 MHz Acetone-dg) ; 5 6. 48-6. 67 (m, 6H) . 6. 79 (d, J=9. 0 Hz, 2H) , 
6.87 (d, J=9.0Hz, 2H), 7. 17. (d, J=7. 5 Hz. IH) . 7. 58-7. 71 (m, 2H). 7.86 (d, 
J=7. 5 Hz, IH) 
FAB Mass (M+1) '=425 

m 3 : SS-3F (-^^(II)(C*5^^T RH^ p-T ^ J 7i=/l^S-efc ?) . ^i^ 2-tJ fV 

1) 4-3- K h y :7/V>j-aT-fe hT=i; KO^fig 

4-3— KT::^y V 25.0 g (114 mmol) (O-y^ "axi :f. 9 :y 100 ml h y 

7/W;?J-niE7KB^®? 36.0 ml (216 mmol, 45. 0 g)St^fc° U v'i^ 17.0 ml (210 mmol, 
16.6 g)^7K;«^Tr'itix.. %MS:t/^fi;6\1sl-ISt-S*-e7K<^Tmi$Lfco ^(^^, 
iiH^l^^®l:iML, 19l^ra#bfco ^l«^il^JE?S*Lfc^. v'y;t7y 

T-fe hT- y K^-3im€Ilf*:i: Lrmfci (iR* : 34. 1 g, iR^ : 94. 8%), 
m.p. 148. 5-149. Ot: 

'H-NMR (300 MHz. CDClj/TMS) : 6 7.35 (d. J = 8.8 Hz, 2H), 7.71 (d. J = 8. 8 
Hz. IH). 7.90 (br. IH) 
EI Mass (M)' =315 

2 ) N' - h y 7/1^ r-fe^/U-ss-3F(TFA ^ (O^f^ 
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h V ^ 3.77 g (10. 0 mmol) Srv'p' f'/^T-fc h T 5 K 50 ml 
(c:^*^t. 20^>W8lj«^Lyi:„ Ctltc: 4-3- K h y 7yP:rnr-& hT-U Kl2.8g 
(40. 5 ramol) fc° y V 60 ml M^lrrg-^ $ h\Z.m\M 2. 55 g (25. 8 mmol) 

/i^, tK 100 ml *J!jn^, ^h\Z.Wmik 65 ml Sr;?I0x.T®?<4JC tySi, CltlSrg^gS 

tam : mWi^^^\^/n-^^i-y= 1 / 1) -eiltiiL, 7'Uss-3F(TFA)Srllfe@«E 
i LXmt (IjX* : 76.6 mg, : 1.48 

m. p. 116. 5-118. 5t: 

'H-NMR (300 MHz, DMSO-de) ; 5 6.57-6.87 (m, 6H), 7.18 (d, J = 9. 0 Hz, 2H), 
7.30 (d, J = 7.5 Hz, IH), 7.70-7.82 (m, 4H). 8.00 (d. J = 7. 5 Hz, IH) 
FAB Mass (M+l)' = 520 

3) ss-3FO-a-fi£ 

T'Uss-SFdFA) 76.6 mg (0.148 rmol)RX^Myi<i^M:^ V t7 90.3 mg^:3i^ 

y-zi- 20 miso^TK 1.2 mKDm^mizL^MLx 4mmijmMULtz. z(Dmm 

X.. ^hK2tim.^ 10 ml^nUx.Xmm:iLft (pH D, Ztl^i^^nn;^^^^ 

^yy^- mmm:m^^^^^/n-^^-^>=iy I) xmm\.. ss-sf 
^rni^t Lxmtz mm. n.e mg. nx* : 21.8 

m.p. 153. 5-155. Ot: 

'H-NMR (300 MHz, acetone-dg) ; 5 6.60-6.89 (m, iOH), 7.29 (d. J = 7. 5 Hz, IH), 
7.72 (td, J = 7. 5 Hz, 1.5 Hz. IH), 7.80 (td. J = 7. 5 Hz. 1.5 Hz, IH). 7.98 
(d. J = 7. 5 Hz. IH) 
FAB Mass (M+1)* =424 
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m4 

1) ^?t;^-<^ h/u 

«^'J3-C'#ibtlfcss-3FSrDMF(C 10 mM (TDjg^JC^fi? tfc^. 100 mM y h 
O^J>^f^mm (pH 7.4)Sr;!Jnx.-CSi^?ftS;4S lO^M 9J-j§»tfco 
lOit/M SS-3F ^^g?(7)Jiigx-:i:^ h/USt/*3fe:^^i^ h/l-^, 0 5LM^)t0#f+ 
F4500 ^ffll^^TSO^L^o y hmtEb^:^^^ h/i^BLXf^^^-<^ 

h/Ui tlC2.5 nm, 7 h ^/WmJEll 950 V ?rfflV\ m^^&,Ltj:\,^^^[Zlitm 
m^M: 490 nm. 'it)tzgi:S 510 nm TiHiJ^ LfCo ^^iS:^ 1 lafC:^^, ^ 1 SI i ^ 

^;4SiniM, 2mM&t55 mMtC/jj-Si^JC EP-1 {-m^km(r>m^^-Chi>-ry^ 

K^-fk-^ife : Saito, I,, et al. , J. Am. Chem. Soc. . 107, 

pp. 6329-6334. 1985) (Di? ^ ^M/l^J^T ^ h' (DW)mm^M^X . ■^^^S.(Df^ 

SS-3F t EP-1 ^*#^-Br/t^^,EP-i (oui^:kxim^';f^^m^-^it^m<D Ai^ifi 

htltzo ^ 3 I2I{C*dV>-C t ^>t<^|g^;i5^«) hti ss-3F 

^ibJC, SS-3F Vu^i^yi^:tj;Vt(D^ft^m^6fztf)\C^ IOmM ss-3F 

100MM{c;^i5cfc9t-tt5lsI. igiS5^®?||-^S:AD;t. ^^^^^(^^ra^^fc;* 
jW^tfc(Fenton^)o ^m^m4ia{C^i-o ^Amii^hmht^fiiiDK. m^M 

mW.-^m]\(Dm^1k%^^(Ol.^tm^}f)ht\.. ss-3F ;6St Ka=Srv/7v?;&/W<!: 
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2) ^it^^^ h/W . . 

ss-3F$rDMF{C lOraMc^jSSiC^ft^Lfc^aOOmM y Vg^^h K U '^ri.^^?^ (pH 

h/W5rlll^LfCo ^mSri^ SEIlC^-r, ss-3F (i455 ninMifi{C!ai|XlS 

3) HPLC^^i? h/u 

UiTtC;^^^-^^^?^: HPLC tyto * 7 A fi XTerra™ RP,, 5 m m (4. 6 X 250 mm) 

Sr^ffl ^ffl?KfiT-fe h= h IM NaHC0j7K^?g?=l/l (0. 1 %(7> h y :7 

/l.^ag^ge^'ttf), ^tbiiSfi 1 ml/^t L, 460 nm (DP^^g^giJ^ Lfc, 

(A) 10 mM ss-3F^ 

(B) 10m M SS-3F mm\^MLl^mmti S nmzti^XoiZ. EP-1 SrAO;ir, STt-e 8 

(c) iomm SS-3F mm\^Si^mmA> i i^mwtit7i<.m^M^. $ 

M^mmsit^ soomm {d^cs j: 5 icigit^^m-^^r^ijpxLT. ij^ 3 mm^mcikm 

(D) 1m M :7/\^:tu-^^ 

SS-3F *^4<D^^(A) , is^^^i^r^ 3. 0 n'-ii^Tumiii^titi, -M^^mm^ 

MX'h^ (B) T-fi (A) t 2. 3 ^(D f - fc K n ^ 7 v^;5; yl-^^^ "C 

^(C)-Ctt(A)i:^/i6 2.3^(Dt°-i?;6S^ai$tt/c„ (B). (C) T'^m t°- 
iS'fi, 7/U:^-U-fe^>(D)<Dfc°-^ 2.3 5>i-i!i:LAc:„ Jii±tCj:«9, ss-3F «-a 
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m5.: 

1) "Ik^^^^ h/l' 

m 1 -r^'^htltz ss-3 ^, BiMlA&ii 370 nm. 450 nm "CaiJ^-r^i^ 

^«0ij4<Dl) tmm<r>0ki^V'lk^y^-<i^ h/WSrZiy^Lyto EP-1 A5^|ELjJfV^^ 

^<o^m?:m7ii(c, EP-i tcoEft^^Tm(omm(Dm^^^i^ h^v-o^m^ms 

*^P^(^^l:^!|^ss-lF. ss-SFtCOVN-CK^L/Co ®f4@^9ga'l^aiffl«li<i: LT 
itilR^tl'-CV^'S DCHF-DA (2',7'-v^:J' o ai^t K p w-fe >r>v?T■fe•r — 

h ; ^ U-^:x7- • >^n-y;:^|t, D-399) ^iMT^^Am-r^^ti^X'O^^ir^ 
DCHF (2' , 7' -v^^ o n t K n ^/U;^ l^-fe-f =lr*f t LT{$ffl tifeo DCHF-DA 
^Sr;^x7 T >' ^CO:^j!fe (Stephen L Hempel et al. , Free Radical Biology k 
Medicine. 27, 146-159, 1999) jU:f3 V . J!JQ;^:J^j|? Lt DCHF ^# 

fco sph. BtBff^ci3v^■r dchf-da $r ph 12 (D:A^miti- h y '^J^T^mWiX' 30 ^J-^i^a 

S^. 100 mM y h y (pH 7.4)T10MMi:?iC5J:9#fR 

L^to 10m M DCHF E^t-f^^t-f^ffi LfCo ss-lF. ss-3F 100 mM 
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SS-3F, DCHF 0-?:iX^*iX^ a~f (D^ft^T- 30 (f 2 30 ^J^) ^ML. «i 

^it,ik^yu-y(om^it\^^-rtih lOMWdoomM y h y ph 

7.4) ttfCo Jg*^^ 1 {C;T^i-„ 
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